Résumé. 2014 
une valeur constante de l'intégrale d'échange, égale à 0,56 mK, en très bon accord avec les résultats à haute tempé-rature obtenus sur un échantillon massif. Aucune contribution notable liée à la présence de polarons magnétiques n'apparaît en dessous de 50 mK. Un excès de chaleur spécifique est par contre observé vers 100 mK.
Abstract. 2014 We have measured the specific heat of bcc 3He (23. 8 It has recently been emphasized [1] that the specific heat [2] of bcc 3He (below 20 mK) at 23.8 cm3/mole confined in sintered copper (grain size -1 ~) exhibit an excess with respect to the magnetic exchange term deduced from experiments on bulk 3He above 40 mK [3] . An indirect determination of the specific heat of 3He seems to confirm this result [4] . A vacancy magnetic polarons model leading to a very large anomaly in specific heat between 20 and 40 mK has been developed and accounts for these results using a large concentration of vacancies : ~ 7 x 10 -4 [1] .
We have measured the specific heat of bcc 3 He ( 50 ppm 4He) at 23.8 ± 0.1 cm3/mole, in the range 3-300 mK, in a demagnetization cell of CMN attached through a superconducting heat switch to a dilution refrigerator [5] . An [6] . As previously measured [5, 7] in such experimental arrangements, the magnetic temperature indicated by the CMN is about 0.5 mK less than the thermodynamic temperature at the transition of superfluid 3He near the melting pressure.
The cell was filled with liquid 3He at a pressure of 48 bars at 1.4 K. The 1 kG magnetizing field was then applied and the precooling process started. The solid was grown in about 2 hours and reached 100 mK 12 hours later. After two days precooling the demagnetization of the CMN was performed starting from about 16 mK. The final temperature was around 2.5 mK and the heat leak about 2 ergs/min. Under those conditions the specific heat data were obtained using the classical adiabatic procedure. The total heat capacity is deduced from the ratio of the supplied energy AQ to the corresponding increase AT, of the temperature. The ratio A TI T was varied from 1 to 10 % and for a given energy AQ we varied the power by a factor of 100, without obtaining any noticeable difference in the specific heat results.
In the analysis of the data, below 12 mK, the background heat capacity, essentially the CMN one, is that deduced from experiments with liquid 3He or a 3He-4He mixture as a thermal contact agent [6, 8] . In the range 12 mK-70 mK, the background was measured by filling the cell with liquid 4He at 1 bar. The results are in very good agreement with previous data [5, 6, 9, 10] . Above 70 mK the heat leak through the filling capillary was too large due to the very high 4He thermal conductivity and other CMN data [10] [3] ).
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At the lowest temperatures, when one approaches magnetic ordering (7~ ~ 1 mK), the influence of higher order terms in the expansion of the specific heat has to be considered [17] . Down to 4 mK no significant departure from a T -2 variation appears.
Below 4 mK the accuracy of our measurements decreases due to the lack of thermal contact and to the uncertainty on the temperature scale which is no longer the thermodynamic one. However a small deviation seems to appear at the lowest temperature, giving a negative sign to the third order term in agreement with previous results [2, 4] , confirming the inadequacy of the HNN model to describe the millikelvin properties of bcc 3He. Using the notation of the four spin exchange model [18, 19] :
we obtain : eZ = 3.8 (mK)2 and a maximum value for ~3 ~ 2.0 (mK)3. This agrees with the idea that the four spin terms are at most of the same order of magnitude as the pair exchange term [20] . This is also in agreement with a non-linear lattice-dynamical approach [21] [2] .
In the range 10-50 mK we do not observe any anomaly in the specific heat as seen in figure 2 where our results are compared with previous experiments [2] . No evidence is found for a large contribution of magnetic polarons to the specific heat in this temperature range [1, 22] . In order to take place within error bars, the concentration of vacancies calculated from the model would have to be less than 5 % of that proposed [1] to explain the results obtained in a smaller copper powder [2] .
We should point out that the size of the helium channels is about 20 times larger in our cell. Either the fact that these conditions are nearer those of the bulk or other experimental features (cooling process for example) may explain the difference in the results.
From the recovery time after small demagnetizations [ [12] , as well as solid 3He-CMN (larger grain size) experiments [23] . This confirms an anomalously small contact resistance between 3He and CMN, but the absence of a temperature dependence does not correspond to the magnetic coupling calculations where a resistance proportional to T2 is calculated, both susceptibilities of solid 3He and CMN varying as T -' in this temperature range [24, 25] .
Turning now to the highest temperatures we observe a specific heat varying as T3, as expected for a Debye regime with a characteristic temperature :
This value is in good agreement with other measurements on bcc 3 He performed in a cell where the size of the channels ranged around 100 ~ [13] , but lies 10 % smaller than that obtained in bulk solid [3] . This is related to the presence of an excess specific heat in the sum of the exchange and the Debye terms seen on figure 1 . At 120 mK this difference is about 40 % of the measured value, roughly the same as previously reported [13] . Nevertheless the anomaly here does not fit a T term but appears nearly constant between 80 and 200 mK [26] . The large increase of CT~ for T &#x3E; 50 mK (Fig. 2 [27, 28] which follow a Curie-Weiss law in the same temperature range. No large contribution of magnetic polarons has been observed in these experiments but an excess in specific heat is measured around 100 mK in this confined geometry.
